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[-fi.su 

£ i^>« EfliE^ i7}ff 

#71 *)l = l-t:^ ^ofl ji^£]7fl i§*l£H «V£*ll IPSHH 4*1 

4*1^, #7) -4*1^ <3^*M1 ^^1^1^ MK£*fl ^7>7> :£9H1 # 

^•5)^* n &sin ^hi ^ ^dt^ 7f<i^ ^, #7i 7><i-?- 

^l^ul #71 ^l^-ofl ol^fl 5X(-^1^ Wl^^l ^7>Sl- Efl^E^. ^ TiSl ^.g. 
7>-^-£# ^ ^#21-0]^^^^ ol^ol^l ^ 7 flS] = ^ 51 

£ 1 
[x^oiol] 

aVE^l, 4i7>>, Efl^M*ll= , ^#^^1^^, 
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*>5L*ll 4ix> t|AE ^g^s) «y^Ji:^ = { Index head of handler for testing 
semiconductor} 

£. 1^: Ir^l i4 €- ol^i^H.^ a>a]h 

£ 2a4 £ 2t>Tr zj-zj- Sl^SHS.^ ^4 ^^l* 14*4 \H £ 1^ 

51 3^ 51 2a^1 ^-g-ofl o]*)- ol^^^c uj-Ej-vfl *#51 

.51 4^7 Ol^^l^^l 31^*^ JjL^ ^ahU- q-Bj-vfl A> 

51 5^ 51 1^ Olei^jc o) ^n»wo] «J| A>A]£ 

51 7-^ 5L 55] 3] 51 -g-Sfltb ^"Efl^ -SL^ ^^51 

51 8^ 51 6^1 *H5L^£- ^ ^^sfolcH^W-o) ^^^js. 5^0. 

51 8a^r ^#5t 0 1^^^1 ^tb ^l^lM M-^vflji, 
51 8dtt ^(offset H lH3tb #3]^ ^eM^-?- ^ ^^1, 
£1 8c^r 71 -g-o^ (tilting)^l #3)^1 ^eH^Y ^ ^sl 
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£ 8dTr rotation)^ ^5}ojo^-« ^ ^s]# q-Ej- 

I - «K£*lldb*> 2 - EfliEi?)] 

2a - io - 7fle]o : |Hl]o]^ 

II - <*J<S7}o]h. 12 - A-lJiS.Bl 
13 - fiaf- 20 - ^^°] 
21 - «S<g7>°l = 30 - = 

35 - 40 - 

41 - -4*1^ 411 - 5.^1-^ 

413 - 415 - l-efl°l-E. 

416 - 42 - 7}^ 

421 - 422 - 31^*13 

423 - <*!^# 43 - ^bM^^t- 

431 - 434 - ##5d^ 

434a - 434b - eHHM 

434c - * 435 - ^1:3 

437 - #tH€- 
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<29> -g. ^V* ^lil^b ^>-g-S]^ o]ofl^^ = o11 

<30> <^tiV^ o.^ ) v\]s_^ Jlo. ul^sel aTr^^l ^> ^ o]-s-g- §>uj-o^ 

7l^ 0 Hl 5)^3-^. (Module IC)l-8r ^EiM- 7>^1#<5] ^ 

^M*Kr ^ ^71^- MhE*fl 4i7> ^ a-i- 

<3i> o]e^*v # ^ ^#o] #e]HH^ oj^ol ^ 

#*fl -H-& ^ *i£r^ ^"tt ^Efl^ 3^3 *H #51*11 ^7]- ^ £ 

*M *r<8#4 C^l-cH, #51*11 ^7>7> Efl^S-g- ^o]) xj-a}-^ ^ 
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°i« ^ei^As.^ 3^ #<H^fe 

<33> g^, ^^flS-^ #7l^ ^-ol tiVjE*)] ^ofl ^-a]-^ # 

ElHH «V£31 dt*H 1^ 1-<H#°-5.*I , f£^lilt ^*Rr ^ 
#5.%) ^>51 -^£7} ^-o>^^ ^-g- ^1^^ 

<34> -#7] sq- ^*3*Rr #efl£] <y^^lH.^ ^4 ^ 

<36> ^ f ^Eflo) oltjlA^cSA ^l*}^ ^>7> 

#(IE^r #S^(floating) nfl^q#ol^ ^ti]§>ji o^c-fl, o]s. 3^0] 

^7iq^#^ oi^^^co^ ^-^SLsL ^Ir^o] 3.711 1H^> 

Tfl 5)£S, ^^JEL^ JL^^-ofl *!-^7> ^7ll^£ 5^4. 

<37> Olrij^c^ a} £ ^ i^f i^ofl ^BfloflAi ojS.^- 

^£-5. 5)0} 01 M j , o] nfl tiV£*fl ^*>» M^Sr ^ °<H1 4ef 

Hfl^M ^47V ^xlTfl sqs.3. «KE.*I1 ^el^Hr 3^*1 *fl<H*m>H 
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<38> nem, #HJHfe 74-§-o.s. 3^*1 ^l^^H 3.^^^ ^17> 

olofl ttj-e}- *lH7} cH^^, ¥#^£7> 3)-t)-^ ^-f tflJESfl ^>7> 

<39> Ojofl ^- ^-^^ ^-71 ^ §-^^g- «fl^^>7l $)*H <£#^ <?} 

^« ^ ^ ofq^, <y^]^| = 7> *KE*11 ¥« 7>^o_ 

^ W>£^1 E|AE^ ^ofl ^j-aV ^ ^"71 A] o]cj]^^c 

el^Hjlc}^^; #7] ffleH^H^l ^7]-¥7>^l-£^- ^7fle) 

^-71 ir^m^ « *#*l7l7l fl^ # 

#51*11 ^7># £a|-«H Sj-Xl^-^-, ^"71 4^1¥ ^HH "S^Ml 

#-£*l] ^7} ^^-51^^: nfl ^Hl ^ 
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^ 7}^ #7] 7}^ tf^ofl 1§*]SU >S"7l Sj-Xl^l 4^1^ W>£^1 

<41> g. igj-^o) ^. ^Eflofl tci-s^ ^-71 ^^flajoli). «fl = *cl ^>oHl^, 

<>Ti*l €£Kl «M*M ^d^fleloHl 7}*||*]fe 7><3- 7>^o.^. 
£^ ^ ^^$7l( force transducer )7> H^l^r}. 
<42> ol^> ) a. Mj-^ofl #S.*fl 4i7> tfl^E ^IrBi-g- ^^^sl ^ -S^H* 

<43> £ 1^ £ 2a ^ £ 2b^r ^r^^l ^= °1 i^sflJEL ^ ^sfl ^ ^ 2^ 

X-Y-ZU-^= ^/5E^r S^^S! fl^D^S. o]^- 7f^S>£^- ^ <5l^^-^l(nlJ£Al) 

<hi -g^i^m n^n^^ao)^, ^7} ^o^h^uoh ^7}o)^.aim *n 

^r^^r ?fle|<H»Hl o li(10)<Hl 'galsW #7l <£#7fi 3^(20) °11 ^V^^ 
t^-S" ^^Rr -t^3L^-(13) ^-71 lri^(l3)« 3^*1 ?}±= ^^2-E-l 

<44> ^7flSlcH(20)Sl SHf4|^ <i^7>ol^(21)# nfljflS. 7k^S\°\ °) 

#7flBW(20H tfltfl tftfl ol^7>^>£^- «flH.*Ci(30)7> ^^H, ^>7l = 
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(30)^1 sHf-ofl^ a>£^l *3|-«J-Aj Bj-^l^H Efl^E^^i 

(2)4| ^ £ ^7fl^ *fll=(40)7 r Jl^SlTfl ^^1^4. 

<45> ZLEjjl, = (30)^1 ^°<MI^ #7] *ll^(40)7> aV^l ^>(1) 

* tflil=:i9!(2Hl ^-^H ^ ^71 *flS.*i:-1(30H tfltg- <£#7flBH 

(20)^1 ^ofl ^?flSlo1(20)o]l 2l^fl 7>^^1^ ^^AiM 

*H±2.£Kl2) aM^KSE^- ^ W$r7l (force transducer)^ S.JE.^(35) 

<46> Hfel-^1, £ 3^1 H^l^ £0] JZ. 1^0} oJtjjA^co] ^c( 40 )7]. ti> £ 

^KDt BfliMih?Ji(2)<Hl #*rtr ^-Eflofl^ ^-71 ^7j- ? fl5lo1(20)7> 
31 = *t:i(30H rfl*fl ^>^>7fl S}^, ^-7] ^71] e) ol (20)21 fr}^ ^«fl 3.= ^ 
(35H ^£1^^ <£4% ^£ofl «lBfl^H ^^^Tfl Sl^cfl, ol nfl 4V7I 

3.^^(35)^1 7>«flxl^ ^ol nlel ^E £ ojE( set point), ^ ^o^ 

ofl S)^, °1« ^ i£ E-1(12) *f^# *)H*Hfr ^H^-(ol£7.1) 7 > #Xl*H 

(12)21 ^-fr ^^Al^lTfl £|JL, o] ^-Eflo^)^ a>£^l i^o] 3]^j=7} 

<47> <^7H, «H = 1-Cl(130)^ £ 4<>ll S.*}& «>S>1. ^o) <$4±6?\ ^ 

*m ^"21 7>ol^(131)^- ^-Hl^H, o] 7H^^ (13lH ^^O] 

(20)^11 tf-grSH ^^Slfe ^>S. ^1^7>^>7H '^<y ^^O.S.M) ^ 

^7112101(20)011 £tNl tH ^^f. £ 4ofl A-1 Dl^t^w.^ 135^r S.= >t^- q-Br^S 

4. 
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<48> £ 54 £ 6^ ^-71 ^1^(40)2] 44*flfe iSflJE. 

(40) ^r 3711 s&7) sflJE. 1-4 (30)4 ^^-ofl ji^eItII 1^1^ <H 45^1 #4 
s}^ 444^r 44^(41)4, #4 44 -¥-(41) #«§H <&^\7\] *VE*11 

i^l-71- Efl^E^^( 2 ; £ 2a^S)^l #44 ^ nV^} ^ofl ojo. ^ 

iH*Rr 7><a^-(42) ^, #4 7>^-^(42) #H§H ol^£)ol ^x\S\5L #7} 44^ 

(41) <^1 4*11 4*14 #51*11 ^44 ElliE^^l( 2 ) ^ ^^jj, 

<49> °$7)*}, ^-71 ^1^.(40)51 s|.^«-(4i)^ f^^ofl :&-g-^(412)°l 

<M 4^°1 #51*115- 44 $-7] 7>^^-(42)oll °J^44 ^4^ 

3(411)4, °1 ^1-3(411)4 4^(412)^11 4**H *l*144 4^°*H1 

#51*11 ^4# 1-4*H 4*1 «S^^#(413)4, A ^7l 5E3I1-34 4 
Jf^l ^4°1 ^71 *S^^#(413) *KH1 444 #51*11 4i44 

Sl^l- ^ Bll^E^^l(2)^ ^-"(Dl^Al)^) ^^Al7l^ ^7fl4 Wl^iSL^S 

4 l-eflol^(415)(blade)S ^44. 
<50> #71 44^(41)4 #5.^ ^#(413)^ 4-f-^(412) vfloll4 ^^4sl^ # 

4^ 7^1-711 ol^^ ^ o^-il sM 5UM1, oil- s%f% #^(412)4 # 

^-4 *H?-*r ^4^iL4 €■ 4^ 7>4^1 4<H 44°H 44^7> ^ 

4^, ^7l #S^^#(413)^r 4f-^(4i2)-|- #4^14 ^-4 ##-¥-7> M 

^(414)^1 4*fl ^4^ 4*^(412) tf-tfofl 914^4 ts)*°1 €^5^(413) 
44^1 4^-3. 444 ^4(413aH ^44, #7] #S^i^(413)°l 
4f^l 431 ^3 *fl 4^(412)4 4^ 44^4 #5^^(413) ^ 
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# A>olofl^ ^ «-Afl 7 > #7l #5^t#(413)£r 

(412) MHH ol ^-o] n>3- ol^^s. z]o] ojcf. 

<51> 4^1, -*7l *lll=(40)7} ti>£^l ^7>1- EliS^( 2 ; £ l^SHl ^"^> 

^ 7>^-^- nfl ^y) #S.^^(413)ol ol-^^A^ tiV^^l ^7.} 9] #JjL 

5L^1-^(411) *H?-£4| ^#*>7fl ^4. 

<52> ZLSjjl, -y-71 3L3»-fraJ (411)^1 ^^-Mfe ^>7l «fl = (40)7> 4l7> 

«1 SKflSM flSM -y-71 tl}^^^(2)£\ °le<4| ^^l^^^(2a; £ 8a 

%^H1 #*3^r fl*l^^*(416)<>l 91^ n>, <^7H, ^"71 

e^e^^1(2)^1 ^^l^^^(2a)^: -##°1 31^3 £-3. «flS.(40)^ 

4i3K2) ?i^l 31 SL*}7\ ^*$is}K\5}£_ *||2=(40)4 *1^<>1 -g-°l*>:E^ 

£H, ^#*Rr ^^^(43)21- ^1 ^1^.(40)^- ^ili?U(2) Ti^l $1*1 

<53> «HS.(40)^ 7><l^-(42)^, =L ufl^-oil oj^- ^ -5^(422) 

7} x^^JL ^7} ^1^-(41)S1 ^HHl «!^^7ll ^^SlcH ^"71 ^l«-(41)5l S. 
^Ej^r^ (411)^1 ^i^>H^- £]*r *1^«- §1(421)4, ^7) 0>) ^ (421)^1 # 

^^l #1^(426)4, ^-71 *H§-^(426)^ #3§-*}*\ 51^$)?)} <3 

^#(423)5 ^€4. 

<54> #71 <?l^ii#(423)Sl *>^^ #71 s}-xl^-(41)^ #5.^^(413) ^&°\) 

^sU, ^7} #5.^^(413)21 7KKhL£ ^H* °l^-i: $1*H ^1^7>^t!: -ft 
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<55> JE^V, ^7} ^1^#^(421)^ zj- £^el«-^l^ ^7) ^s^o}^ 

^.(43)^ Jfl«fl ^1^^.^(425)71- SZ^-cll, o] ^1^^.^(425)^ 

*l^-&aJ(421)«1H 3 #^1^^(43)^ &5L-i=- ^7flS 

<56> tb^, #71 ^#efo)oi^«-(43)^ ^-71 7}-<l^(42) ^1 JL^Sl^ ^1:^ 

(435)4, ^-7) ^1-^(435)^ tflsfl X-Y-Z 9? 3 #«o Vt £( 0 ) 7>-R-£« 4i 
33 7}^H ^1-^(431)^ ^£4. 

<57> #7] #¥-1-3 (431)3 *B^°fl£r ^7fl^ ^-§-^(433)^1 «8#3uL, °1# 

^-§-^(433)^1^ ^:±:S^(434a)4 °) (434a) *}#°ll £^ 

ii)3HM(434b)retainer)^ °1 (434b) *}#°fl *1*13°1 Wt?] 

(431) 2]^0-S. in#sl l-(434c)S ^l^-^^l Ir-S^l (434)7} 

<58> nelJl, #7l ^1:^(435)^1^ #7l #^13(431)3 ^-§-^(433)4 tfl-g- 

*Rr 3*HH #7l «fi 7-1 (434)3 ^-(434c)# ^-§-^£^- €#^#3 £L^%- 
°) $#3<H 9X^ lr«m(437)°l $X^. 

<59> SEtb, #7l #^1-3 (431)4 SpM-eJ (435)3 ^^S^MIfe #7l 7><i^(42) 

3 <£^#(423H1 ^^£l£^- ^^^-(432, 436)°1 $#3*1, #^3(431)4 
^^•^(435) A}o]oi|^ ol§ - ^^§-(432, 436)31 ^J^H^I 7l^f ^ 
#a)?}7] -2.^(439; O-ringH 7fl?fl^<H 
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<eo> *V^, #7] ^1-3(431)3 #^(432) *$^*}7] 3tr 

sqjjLo] o]l(>|^n(n]£A|)o11 o^^t}. 

<61> ^V 7 1^ ^ ^^5|-oloi^«.(43)^ ^^ell- £ 8-g- 

<62> £ 8a^ ^1^(40)^ 1iS i ?ji(2) ^ ^^o] ol=.<^^ *Y^*\] i^>7> Efl 

i£^3K2Hl ^^Sl^ *I1:EL(40)3 2)-^^-(41)7> tij-i^l 4i*Kl)# 2h 

*ltr #3HH ^1^4i9l(2) >*HH ^Tj-^ ^^(40)^ i?Jll.^(411)ofl ^ 
€ 3*1^^(416)011 ^Ii^!(2) -11*1^3 3*1^^(23)01 ^S) 1 ^ 
«ll^.(40)7> ^Si?|(2) °K}}£H wVi^ 4i*r3 ^-2}-o] o]s.ol^7ll ^ 

^ 31^(40)3- Efl^M^^l( 2 ) #3 ^1 o_^}7} ^-^^>7fl £1^, #7l ^^e^ojcy 
^(43)3 ^1:^(431)31- ^#^(435)^1 #7l «^ (434 HI 3*fl X-Y-Z 
^ 5l^ y o v ^(^) ^-frS-I- 7}*}v) ^^1 14^, «|1 = (40)3 S.^^ (411)3 
3*1^^(416)01 ^71 3*m^(2a)°ll #°J3^- ^1^(40)3- efiiM 

i^I(2) #3 o^o^) £3-. 

<64> ^, 8b3" 51 8c ^ 51 8d^l ^-o] *H = (40)7> 3liS4i3K2) 

ofl cfl*fl ^^3^M-(offset error), 7l ^o^ ^ (t i It ing error) 
(rotation errorHl 3tr 3*1 ^ t ^l^} ^-^^ *ll^(40)7> Efl^E^^i 

(2) S>#^ *flH(40)3 3*l^^^(416)ol 3*l^^^(2a)<^l ^-°J3^r 

^#el-o]oi^«.( 4 3)o ] ^^.^(435)^ ^L-g- 3(431) #3 #tfla} 3 
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< 65 > oieitt ^#^1^^(43)^1 ^ ^*S<>1 <^1^^ ^ Sife ^1 

tMlTr ^1S.(40)S1 «>^Al zis] ^^14^^(416)ol ^7} ^l^m^^(2a) ^> 

<66> o]«> f <4 ^-ol ol^^IEL^ ^^l^o] .§.;*)-ofl te^H ^^w. 

<67> €#sl^ tliE4o]E S tflilf w>£^l db^>#ol Efl^M-g- Sell 

*1 7flEH 7 > ol^sjo^ SLi£, *)]J= (40)^1 S)-^1^-(41)7> *V£*ll 

^H^H El|i^i?!(2) ti>S ^J°3. ol^^Tll ^4. 

<68> olsq. 7^0} olrfji*|1^.7> Bll^E^^l(2) ^ofl ^l^o-}7ll ^7} 7]\?J{o] 

tifloli(10)^l ^*]^ ^JiLS.Bi(12) ^^1 ^*fi *^?flBl < H(20)7> <t<^7l-ol = 
(ll)f- ^ *}#*}<^, ^7] n^LU0)2] ^^14^^(416)ol ^^^.^1(2) ^1^1 
°fl i§*l€ 31*1 £3 ^(2aH ^-^5]^^ ^>(l)7l- Efl^E^^)(2)oll ^-3}- 

<69> c^7l>| ( omi^^l^^)- ^ 2^ ^\ ^3)- ^ J2. 

o]ofl <sj«fl *)1^(40)^- Bfl^E^^l(2) #<3} ^1 ^.x>7> t^tt ^-f , w> 
4 ^-o] ^c( 40) ^ ^#Sl-ol<>i^fcL(43)o 1 l <£j*fl «U^(40)^ ElliSi?i|(2) 

^l^^l^^ «>£^^7l-(l)7> BflAEi^( 2 ) ^Hl ^^*1 ^ & 

4. 
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<70> ol nfl, ti}IE^^>(l)7> ^^^^^1(2)01] ^a}-^ ^-A]o\] ^ 

x]*\3L 9X^ ^1^(40)51 ^1^.(41)^ #S^^#(413)-8r tf^ol^Tfl al 
H^ll^Xl)^ ^^ol s^eJUll) ^#*>7fl ^nf. 

<71> ^g, ^7l<2f til£^l4l7>7> ^1^^^^1(2)011 ^-3}-^ ^l-Bfloll^ T #7] 

^a.S.Bl(12)7l- ^7flBl^(20)l- t:^ ^ ^X\ 7 }t£ 2H(20)7> = 

*Ci(30H tfl*l) §>7J-^A-1 ti>£^1^7>(l)# 7>^-SV>fl Sl^C-fl, ol nfl 
^ *^?flsl c H(20)7> ^| = *T5l (30 HI tflsfl a}-^ ss.^ 

(35H 7}<&s\jl, S.H.^(35)ol Aj^si 3^*r#(set point W S^r 1 ^ ^ 

Ji2.B|(12) ^^5]3. E|iS7} ^l^^r. 

<72> o]ij. ^ ^ofl^ Efl^S7> A^S)^, AJ-71 7>«g^-(42)^ ^^(422) 

7} ^S\o] *\q 3-S|(421)ol 7f1Sl^ «!-M(411)*l| &^S\3L, o]6)] 

^ <#7] 2.^1-3(411)31- ^#*>fe «K£*1l4L7Kl)ofl Al^^o.s ^ol xl^5l^ 

<73> 31^^^(2)011*) ti}£^l^^>^) 31^S7> ##tr 03 
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